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Abstract Moral behaviour, based on social norms, is commonly regarded as a
hallmark of humans. Hitherto, humans are perceived to be the only species pos-
sessing social norms and to engage in moral behaviour. There is anecdotal evidence
suggesting their presence in chimpanzees, but systematic studies are lacking. Here,
we examine the evolution of human social norms and their underlying psychological
mechanisms. For this, we distinguish between conventions, cultural social norms
and universal social norms. We aim at exploring whether chimpanzees possess
evolutionary precursors of universal social norms seen in humans. Chimpanzees
exhibit important preconditions for their presence and enforcement: tolerant soci-
eties, well-developed social-cognitive skills and empathetic competence. Here, we
develop a theoretical framework for recognizing different functional levels of social
norms and distinguish them from mere statistical behavioural regularities. Quasi
social norms are found where animals behave functionally moral without having
moral emotions. In proto social norms, moral emotions might be present but cannot
be collectivized due to the absence of a uniquely human psychological trait, i.e.
shared intentionality. Human social norms, whether they are universal or cultural,
involve moral emotions and are collectivized. We will discuss behaviours in
chimpanzees that represent potential evolutionary precursors of human universal
social norms, with special focus on social interactions involving infants. We argue
that chimpanzee infants occupy a special status within their communities and
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propose that tolerance towards them might represent a proto social norm. Finally,
we discuss possible ways to test this theoretical framework.
Keywords Chimpanzees  Social behaviour  Evolution of social norms 
Evolution of moral behaviour
Introduction
Recent genetic studies suggest that the hominin lineage and the one giving rise to
chimpanzees split as recently as 6–7 million years ago (Glazko and Nei 2003;
Goodman et al. 1998; Ruvolo 1997, for a review). In evolutionary terms, this is a
short period of time. Consequently, humans and chimpanzees share numerous
similarities in terms of both cognition and behaviour (Boesch 2007; de Waal 2005;
Tomasello and Call 1997). Chimpanzees manufacture and use tools (Goodall 1986).
They exhibit significant cultural variation between communities (Whiten et al.
1999) and show a remarkably rich social life (de Waal 1982). They hunt
cooperatively (Boesch 1994), share food and, like humans, engage in inter-group
killings (Wrangham 1999). Recent findings also confirm that chimpanzees possess
simple elements of a theory of mind (Call 2007; Call and Tomasello 2008).
Taken together, these findings have led many to wonder whether there are any
uniquely human characters left. One possibility is that our capacity to engage in
moral behaviour (besides religion and art) is what makes us different from our
closest living relatives. Therefore, several researchers recently began to investigate
possible building blocks of human moral behaviour in chimpanzees such as
consolation, instrumental helping and prosocial behaviour in food-related contexts.
They could show that chimpanzees console, i.e. initiate affiliative contacts with
recipients of aggression and that such behaviour reduces recipients’ postconflict
stress levels (Fraser and Aureli 2008; Fraser et al. 2008; but see Koski and Sterck
2007, 2009b). Furthermore, chimpanzees help human experimenters and other
conspecifics upon request to reach their goals (Warneken and Tomasello 2006;
Yamamoto et al. 2009) and occasionally also do so even spontaneously (Warneken
et al. 2007). However, studies that tested chimpanzees’ tendencies to behave
prosocially in food-delivering experiments have so far yielded only negative results
(Jensen et al. 2006; Silk et al. 2005; Vonk et al. 2008; Yamamoto and Tanaka 2010).
In sum, most of the existing studies exploring possible building blocks of human
moral behaviour in chimpanzees have capitalized on their tendencies and capacities
to behave prosocially in different contexts. Here, we focus on another element of
human moral behaviour, i.e. on social norms, specifically on those related to harm.
We recognize that the question of what exactly moral behaviour is or what it
comprises leads to difficult and quite controversial ethical as well as meta-ethical
discussions. However, there seems to be consensus that social norms, especially
those dealing with harm, constitute an important element of moral behaviour
(Bernard 2008). Here, we explore in a comprehensive way whether evolutionary
precursors of such norms are present in our closest living relatives, the chimpanzees.
Our approach consists in focusing on the existence of bystander reactions upon
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potential norm violations. By focusing on uninvolved bystanders, rather than on
direct victims of potential norm violations, we are able to exclude that reactions to
norm violations are simple responses to the violation of individual interests but rather
are based on more generalized expectations about ‘‘how one ought to behave’’ (Fehr
and Fischbacher 2004). Thus, we use uninvolved bystanders as a critical test case.
Many terms we employ are commonly used in the empirically oriented moral-
psychological as well as -sociological literature. We are aware of the complex
philosophical debate on some of these terms. However, since a thorough
philosophical explanation of them is beyond the scope of this paper, we apply
commonly used definitions for the purpose of this paper.
Human social norms
Human morality comprises a spectrum of complex phenomena, ranging from moral
emotions and moral behaviour to moral reasoning, moral judgment and to abstract
concepts of right and wrong (Greene and Haidt 2002). Yet, in our daily lives
morality comes almost naturally to us. We don’t jump the queue and we help the
elderly or handicapped. In other words, we behave morally and do so often without
previous deliberate consideration of the pros and cons of such behaviour. Generally,
human moral behaviour reflects a set of particular values and principles, both of
which are often embedded in social norms. Social norms are such an integral part of
our social life (Jasso 2001; Sober and Wilson 1998) that we are often completely
unaware of their omnipresence and our automatic adherence to them (Young 2002).
These norms shape our family life (Bott 2003) as well as our relations with friends,
the opposite sex (Kanazawa and Still 2001; Scott 2000) and even with strangers.
They regulate politics (Axelrod 1986; Khagram et al. 2002), the economy (Platteau
2000), and even what we wear and eat. Their social function includes the promotion
of cooperation (Axelrod 1986) and social order (Elster 1989) and the smoothening
of social interactions in general.
To make things more complicated, social norms can be explicit or implicit. In
the former case, they are either written down or spoken about openly, but in the
latter, they are not openly stated and maybe not even consciously represented. This
raises an important problem. How can outsiders know what is considered a norm
within a certain society? In humans, this problem is easily solvable provided we are
able to speak the local language. We can simply ask people what they consider as
appropriate or inappropriate behaviour in their society, and deduce the underlying
social norms. But since our focus in this paper is on chimpanzees, a nonverbal
species, we need to adopt another approach than language to find out which
behaviours, if any, they might consider appropriate or inappropriate.
Social norms can be understood as behavioural regularities that are normative (i.e.
entail a sense of oughtness in the moral sense) to a varying degree and generate social
expectations (Hechter and Opp 2001; Horne 2001). We expect others to do or not to do
certain things. These expectations do not have to be experienced consciously by the
individual, but their satisfaction or violation might produce distinct reactions, thus
making these expectations amenable to observation from the outside. Thus, when
these expectations are fulfilled we expect to observe no, neutral or perhaps even
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positive reactions such as friendly remarks or a smile. However, when a certain
behaviour violates these expectations, then negative reactions almost always ensue
(Hauser 2006). Notably, negative reactions are not only shown by the victims of a
violation, the second parties (Fehr and Ga¨chter 2002), but most importantly also by
uninvolved bystanders, the third-parties (Fehr and Fischbacher 2004). Uninvolved
bystanders can generally be defined as individuals who witness a norm violation and
who have no particular relationship (i.e. kin or friendship) with the victim(s). While
negative reactions from victims might simply reflect a reaction to the damage to
individual interests, negative reactions from bystanders can be regarded as moral
behaviour, since they provide no apparent benefits to the performers. Indeed, they
may be costly in terms of emotional discomfort and risk of provoking retaliation
(Horne 2001). Thus, the existence of negative reactions of bystanders towards specific
behaviours allows us to draw inferences about the existence of social norms and moral
behaviour on a nonverbal level. This is not to say that all social norms can be identified
by means of negative reactions in bystanders. There might be social norms being
present in the absence of such reactions. However, if negative reactions in bystanders
do occur towards specific behaviours then we regard them as good evidence for the
existence of social norms in a given social group, especially on a nonverbal level.
Negative reactions from bystanders may comprise bewilderment, anger or even
indignation towards a violation. The fact that they associate different kinds of
emotions with different kinds of violations (Hauser 2006; Nichols 2002, 2004; Turiel
2005) exemplifies the above-mentioned degree to which a behavioural regularity is
normative. For example, a violation of the behavioural regularity not to talk aloud in
a silent train compartment tends to be associated with relatively flat emotional
responses like angry looks or grumbling whereas a violation of the behavioural
regularity not to maltreat a child is highly emotionally charged and elicits vehement
emotional reactions such as indignation. Thus, behavioural regularities of the former
that are associated with relatively cool emotional responses are sometimes referred to
as conventions rather than norms (Bicchieri 2006). However, there may be various
gradations and levels of emotional response to violations that make it inevitably
difficult to make a precise distinction between conventions and norms (Young 2008).
In the following, we elaborate this distinction more in detail for we need to specify
what we will be looking for in chimpanzees (see Table 1).
Conventions
Conventions can be characterized by arbitrary and therefore variable contents.
Furthermore, they are relative to social systems which means that they vary
geographically as well as temporally between and even within different societies
(Turiel 1983). In other words, they are culturally based and therefore their innate
basis is limited. Additional examples of conventions are the mode I use to greet
people or how I address them. Although conventions are only weakly normative and
conformity is more requested1 than compulsive, we prefer to conform to them since
1 However, there might be conventions for which conformity is not only requested but rather compulsive
due to possible severe consequences upon their violation (e.g. which side of the road to drive on).
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we are endowed with a strong tendency to conform to what everyone else around us
does (Richerson and Boyd 2005) and because it feels good to conform (Christensen
et al. 2004).
Chimpanzees are well known for their cultural variants in different behaviour
patterns, including tool use, grooming or courtship (Whiten et al. 1999). Such
behaviours spread within a community through social learning (Whiten 1998;
Whiten et al. 1996) and individuals are more likely to adopt them as they become
more common within a group (Whiten et al. 2005). Some researchers suggest that
chimpanzees, like humans, might even conform to such cultural behavioural
variants (Whiten 2010; Whiten et al. 2005). However, evidence for conformity in
chimpanzees is still weak and future studies in this area will have to show that the
animals are not simply copying what has been demonstrated most but rather that the
animals exhibit a disproportionate tendency to copy what the majority does
(Efferson et al. 2008). Furthermore, some researchers argue that some of the
behavioural variants in chimpanzees might constitute conventions. Especially,
specific grooming and courtship behaviours that in themselves are completely
arbitrary and whose meanings seem to be defined only by the individuals within a
specific group are thought to represent conventions resembling those seen in human
societies (Bonnie et al. 2007; Whiten 2005). The alternative explanation, however,
could be that using them may simply be more efficient than using alternatives
because their meaning is certain to be understood. Thus, chimpanzees might only
groom in a specific way, i.e. adopt a specific posture, because this might be the most
functional and efficient way to groom specific body parts of the grooming partner,
given their behaviour, and thus grooming partners might coordinate their activities






Content Variable Variable Invariable,
harm-related
Arbitrariness Yes Yes No
Variation in space and time High High Low
Cultural basis Yes Yes Limited
Innate basis Limited Limited Yes
Normativeness (in the moral sense) Low High High
Conformity Requested Compulsive Compulsive
Intensity of emotional reaction
upon violation
Low High High
Emotional reaction is empathy-
driven
Not necessarily Not necessarily Yes
Presence in chimpanzees Controversial Unlikely Anecdotal
There is currently controversy over whether chimpanzees’ cultural variants in behaviour constitute
conventions as found in humans. Chimpanzees are unlikely to exhibit cultural social norms but might
exhibit social norms related to harm, which might constitute species universals
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to achieve this physical end rather than a social one (i.e. follow a specific
convention). In short, their behaviours might simply reflect responses to physical
affordances that, as a by-product, lead to uniformity. Tool using techniques most
likely follow this principle. They are characterized by a functional and goal-directed
task and constitute efficient means to achieve physical ends; for example, termites
must be extracted from their mound to be eaten. Thus, chimpanzees most certainly
do not use specific tools because everybody else does so, although this might be the
case for an individual’s first use of a tool, but because after some experience they
understand the utility and effectiveness of the practice (Bonnie et al. 2007; Turiel
1983). Whether specific cultural behavioural variants really constitute conventions
or whether they are best described as statistical behavioural regularities, will be
discussed later in this paper (see section ‘‘How to distinguish between statistical
behavioural regularities and different evolutionary precursors of human social
norms?’’).
Cultural social norms
In humans, the repertoire of cultural variants in behaviour patterns seems to be
infinite thanks to our highly elaborated capacity for cumulative culture (Richerson
and Boyd 2005; Tomasello 1999). Importantly, humans often assign to such cultural
behavioural regularities a strong normative component and hence conformity to
them is often compulsory. An extreme example of this kind is veiling, which may be
associated with strong emotional reactions when women fail to conform (Mogh-
adam 2003). We classify such behavioural regularities as cultural social norms.
Since they are, like conventions, culturally based, their content is also highly
arbitrary and therefore variable and varies in space and time (Murdock 1967).
However, we will leave aside this kind of social norms for we expect them to be
absent beyond the human species (Boyd and Richerson 1987) because they are often
used to signal ethnic (as well as religious) group affiliation and loyalty (Hill et al.
2009).
Universal social norms
Although the content of cultural social norms differs considerably between groups,
it seems that all cultures share a capacity to appreciate harm-related violations
(Abarbanell and Hauser 2010; Killen et al. 2002; Nucci 2001). Importantly, this
capacity seems to emerge early in ontogeny (Nucci and Turiel 1978; Smetana 1981,
2006; Smetana and Braeges 1990). Given these two facts, it seems plausible and
most parsimonious to assume that norms against harm might constitute a species
universal. Furthermore, the fact that harmful behaviour generates strong emotional
responses (Nichols 2002) indicates, in turn, that norms prohibiting harmful
behaviour are perceived as highly normative and consequently imply compulsive
conformity. Importantly, the strong emotional reactions towards harm-related
violations largely emanate from our capacity to empathize with the harmed victim
whereas the emotional reactions towards the violation of a convention or a cultural
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social norm are not necessarily empathy-driven but rather emanate from the fact that
‘‘someone failed to behave properly’’.
Unsurprisingly, chimpanzees, like other nonhuman primates, are also reported to
strongly react towards harmful behaviour in their midst, especially when it might
seriously endanger the social fabric and/or relationships (de Waal 1991, 1996; Flack
and de Waal 2002; Goodall 1986; Killen and de Waal 2000). Despite the anecdotal
evidence suggesting the presence of norms related to harm in chimpanzees,
systematic studies are still lacking. To date, humans are still widely perceived to be
the only species on this planet to possess social norms and to engage in moral
behaviour (Hill 2009; Hill et al. 2009)—this probably due to a view centred on
cultural social norms. Here, we question this assumption anew by focusing on a
particular category of social norms, namely those related to harm and their possible
prehuman precursors in chimpanzees.
Chimpanzees
Chimpanzees live in large multimale–multifemale communities. At all times, adult
males are dominant over adult females (Goodall 1986). Despite the fact that
dominance is highly formalized among males and between the sexes, chimpanzee
societies are nevertheless characterised by high levels of mutual tolerance, as
reflected by the presence of extensive social learning and hence behavioural and
material culture in this species (van Schaik 2003; Whiten et al. 1999). Furthermore,
being subordinate in a chimpanzee society does not necessarily imply having no
control over dominants as is the case in highly despotic species such as rhesus
monkeys (Macaca mulatta) (de Waal 1989). For instance, subordinate male
chimpanzees are reported to form coalitions against dominant males, sometimes
causing dramatic changes in the dominance hierarchy (de Waal 1982; Nishida 1983;
Nishida and Hosaka 1996) and female chimpanzees to engage in protective,
potentially violent coalitions against male aggression (Baker and Smuts 1994; de
Waal 1996; Newton-Fisher 2006).
Humans share additional similarities with chimpanzees (and various other
nonhuman primates). The slow growth of chimpanzees (Boesch 2009) necessitates a
long period of childhood in which socialization plays a crucial role in the
acquisition of adequate adult behaviour (Goodall 1986; Goodall et al. 1979).
Chimpanzees also form long-term stable relationships (i.e. friendships) which are
characterized by mutually supportive and affiliative behaviour (Boesch and Boesch-
Achermann 2000; Reynolds 2005). They have also developed strategies that help
them to resolve issues between them; they engage in conflict management. Soon
after conflicts, former opponents come together and engage in peaceful post-conflict
interactions (i.e. reconciliations) (de Waal 2000). Their function is to curtail damage
to valuable relationships and to restore them by means of friendly behaviour (Cords
and Aureli 2000). Alternatively, when there is no valuable relationship at stake,
such behaviours may generally indicate the end of hostility and signal that the
actor’s intentions are peaceful again, thereby facilitating non-aggressive interactions
between former adversaries (Silk 2000). In sum, chimpanzees’ high mutual
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tolerance, the presence of subordinate leverage over dominants, their slow life
history and sophisticated social behaviour can all be considered important
preconditions for the presence of evolutionary precursors of universal social norms
in this species.
The various cognitive abilities of chimpanzees constitute a further important
precondition in this respect. Although there is a lively debate about chimpanzee
cognition (Call and Tomasello 2008; Penn and Povinelli 2007; Povinelli and
Vonk 2003), recent evidence confirms they possess a rudimentary theory of mind
(Call and Tomasello 2008, for a review). Importantly, they are able to regulate
their immediate behavioural drives and act against them. Recent evidence from
several delay-of-gratification, exchange and temporal discounting tasks indicates
that chimpanzees are able to exhibit patience and to suppress immediate impulses
that would lead to immediate benefits to acquire more valuable future rewards
(Beran and Evans 2006; Dufour et al. 2007; Osvath and Osvath 2008; Rosati
et al. 2007).
Finally, and most importantly, chimpanzees show empathetic competence.
Although it is still too early to draw any firm conclusion about chimpanzees’
capacity to understand emotions in others, experimental research done by Parr
(2001) and Parr and Hopkins (2000) suggests that chimpanzees obtain emotional
information from conspecifics most likely by sharing the other’s emotions.
Chimpanzees responded to emotional video stimuli with negative valence with
decreased skin temperature and increased tympanic temperature. In humans, these
physiological responses correlate with negative emotional arousal (Bauer 1998;
Wittling 1995). Furthermore, chimpanzees seem to possess some basic understand-
ing of the emotional meaning of facial expressions of conspecifics. In a matching-
to-meaning task they were able to match video stimuli that conveyed an emotional
meaning to the corresponding facial expressions (Parr 2001). Chimpanzees, like
humans, exhibit contagious yawning (Anderson et al. 2004; Campbell et al. 2009),
which in humans is based on the capacity to empathize (Lehmann 1979; Platek et al.
2003). Supposedly, the ability to recognize oneself in the mirror is also related to
empathy (Bischof-Ko¨hler 1989). Chimpanzees pass the mirror self-recognition test
exhibiting self-other distinction (Gallup 1970; Kitchen et al. 1996) and thus are
thought to possess initial stages of self-awareness (Gallup 1979).
Koski and Sterck (2009a) paralleled chimpanzee cognitive processing and their
ability to understand other’s emotional states with a developmental classification of
the same capacities found in human children and propose that chimpanzees exhibit
empathetic competences that operates at the level of quasi-egocentric empathy,
possibly reaching initial stages of veridical empathy. The authors suggest that if
chimpanzees operate on the quasi-egocentric level of empathy they would, in an
appropriate experimental paradigm, no longer display mere emotional contagion
when confronted with a distressed conspecific but would instead be able to regulate
their own distress to some extent due to improved regulatory control. Furthermore,
they would be able to show initial other-regard. However, their response to the
other’s need would reflect what would be appropriate for them in the same situation,
regardless whether it would satisfy the other’s need. For example, children,
performing on this level of empathy, are reported to bring their own favourite toys
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to comfort their crying friends instead of the friends’ favourite toy (Hoffman 1979,
2000).
Only on the level of veridical empathy a complete separation of self and other’s
distress is achieved, enabling an appropriate response to the other’s specific needs
(Zahn-Waxler et al. 1992). As mentioned above, chimpanzees help other
conspecifics and human experimenters in instrumental-helping tasks to reach their
goals that they cannot reach themselves if showing overt signs of needs (Warneken
et al. 2007; Warneken and Tomasello 2006; Yamamoto et al. 2009). Koski and
Sterck (2009a) suggest that such instrumental helping might indirectly support that
chimpanzees empathize on the veridical level of empathy. However, the authors
also emphasize that chimpanzees’ helping behaviour in these experiments might not
stem from a representation of the other’s emotional state but simply from an
understanding of the other’s goal and the underlying motivation to reach it. Taken
together, these findings indicate that chimpanzees possess elaborate social expertise
and cognitive skills, both of which are rarely seen in the animal kingdom. However,
they are not yet sufficient as evidence for a capacity to engage in moral behaviour.
To establish whether evolutionary precursors of moral behaviour in chimpanzees
occur, we have to investigate whether they, like humans, react to norm violations as
uninvolved bystanders. We will argue that an essential precondition for the
evolution of social norms is the existence of ‘‘personal norms’’, representing the
personal expectations of how an individual wants to be treated, because it seems
implausible that one would form expectations about how others should be treated
before forming expectations about how oneself wants to be treated. Evidence of
such ‘‘personal norms’’ in chimpanzees is ample and discussed below.
‘‘Personal norms’’ and potential evolutionary precursors of universal social
norms in chimpanzees
Experiments and observations show that chimpanzees express their frustration, i.e.
protest, when their personal expectations are violated. For example, chimpanzees
respond negatively in a token-exchange task when they observe how a conspecific
obtains a more preferred reward for the same token. Thereupon, chimpanzees
frequently refuse to complete exchange interactions with the experimenter (Brosnan
2006; Brosnan et al. 2005). Furthermore, there is experimental evidence that
chimpanzees ‘‘punish’’ conspecifics that steal their food by pulling a rope that
causes the food platform to collapse and the food to fall out of the thief’s reach
(Jensen et al. 2007). This experiment supports anecdotal observations that
chimpanzees treat food, including highly valued food such as meat, with remarkable
‘‘respect for ownership’’ (Goodall 1971; Mitani 2009) and hence possibly expect
others not to steal it. Chimpanzees also protest when they do not receive support
from their coalition partners in agonistic encounters (de Waal 1982, 1996), when
they have no access to a preferred grooming partner, when grooming is not provided
or when they become the victim of aggression for no apparent reason thereby
serving as scapegoats for dominants (own observations). These protests may take
the form of temper tantrums, which involve hysterical ear-piercing screaming,
hitting the ground or body and chasing off the ‘‘offender’’ (Brosnan 2006; de Waal
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1996), and are comparable to those seen in young children (Potegal 2000).
However, moral behaviour starts where such personal expectations are generalized
and extended to others and therefore become social expectations. In sum, previous
work has largely focused on the existence of personal expectations in chimpanzees
in order to show their sense of social regularity. Our approach differs from previous
work primarily in its attention to the existence of social expectations in this species,
i.e. expectations about how other individuals should behave among themselves, and
to explore them experimentally. So far, there is only anecdotal and observational
evidence of chimpanzee bystander reactions, which might be indicative of the
existence of social expectations and hence possible candidates of evolutionary
precursors of social norms in the context of harming others. In the following, we
will discuss this line of evidence.
Preventing social disruption
In chimpanzees, high-ranking males often show policing behaviour (i.e. third-party
interventions). Such interventions function to break up aggressive encounters
between group members and often are impartial or even on behalf of the victim
(Boehm 1994; de Waal 1982, 1984; de Waal and van Hooff 1981; Goodall 1986).
Captive female chimpanzees are reported to regularly mediate between former
opponents, thereby facilitating grooming between them and hence reconciliation (de
Waal 1982; de Waal and van Roosmalen 1979), but also to intervene in ongoing
conflicts between other females (de Waal 1982; de Waal and Hoekstra 1980).
Functionally, policing behaviour is thought to control conflicts (Flack et al. 2005;
Frank 2003), to help group members to build up larger and more diverse social
networks (Flack et al. 2006), and in the case of high-ranking males, to assert their
social as well as sexual interests (Castles and Whiten 1998; de Waal 1984).
Proximately, however, third-party interventions might express what de Waal (1996)
called a basic ‘‘community concern’’. Thus, chimpanzees seem to be able not just to
care about their own relationships but also about the relationships of others in their
community (de Waal 1996). However, the exact motivations underlying the above-
mentioned behaviours may be diverse and difficult to disentangle. For example, an
alternative explanation for policing behaviour might be that interveners are just
annoyed by the disturbance and take action to put a stop to it (Goodall 1986).
Controlling escalating male violence
Chimpanzee males regularly engage in noisy charging displays to show off their
physical strength. In the majority of cases, group members, after making sure not
being located within reach of the rowdy males, just ignore such outbreaks. However,
occasionally male charging displays become violent and may even lead to injuries
(de Waal 1996; Goodall 1986; Muller 2002). Other chimpanzees are reported to
react to such escalating outbreaks with great excitement, which can include ‘‘waa’’
barking. Such vocalisations are loud and sharp sounds typically emitted by
bystanders and are interpreted as protests, indicating ‘‘sympathy’’ for the victim, and
seem to occur only in dramatically escalated situations (de Waal 1996; Goodall
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1986; Killen and de Waal 2000; Ko¨hler 1925). Furthermore, female chimpanzees in
the wild as well as in captivity sometimes form coalitions against too aggressive
males, which eventually force them to stop their harassment (de Waal 1982, 1996;
Newton-Fisher 2006).
All these examples of third-party behaviours, including policing, mediation,
protest vocalisation and protective coalitions, are likely to go psychologically
beyond pure egoism in that they involve at least some degree of prosocial
motivation. However, one could still argue that individuals that perform such
behaviours follow their individual interests. In the following, we will argue that the
strongest indication that bystanders intervene out of a prosocial motivation involves
attacks on infants. Compared to adults, chimpanzee infants occupy a special status
within their groups and thus are objects of special treatment. We therefore
hypothesize that severe aggression against infants could constitute a violation of a
social norm prescribing adequate treatment of infants.
Tolerance towards infants
Throughout the primate order, including humans, newborns and infants elicit a high
degree of attraction (Alley 1980; Blaffer Hrdy 1999; Hrdy 2005; Lorenz 1943).
Accordingly, positive social interactions with infants constitute a common
behavioural pattern in these species. In chimpanzees, the same attraction can be
observed. They are very curious about every new member in their community and
want to satisfy their curiosity by examining the baby closely. Depending on the
mother’s individual characteristics, her social status and her mothering experience,
she will allow other group members to come close and to watch the baby intently. In
captivity, and probably also in the wild, it can be observed that adults, knowing
about the protective nature of mothers, respect the intimacy between the mother and
her newborn by keeping their distance, but nevertheless attentively watching the
pair. However, infants and juveniles, with their impetuous behaviour, will take
every opportunity to try to sneak a peek of the newborn or to touch it. This often
provokes hostility or restrictive behaviour from the mother. However, they will soon
have learned their lesson and adjust their behaviour towards the baby and its mother
and will sit quietly next to the mother by simply observing her and her newborn
(Hess 1997). It seems that from childhood on (but also later) chimpanzees learn that
infants in their midst are objects of special treatment by learning to recognize the
contingencies between their own behaviour towards the infant and the reaction of
the mother and to behave in a way that does not provoke negative reactions from the
mother (de Waal 1991). First contacts between group members and the newborn
occur on average 6 weeks after the infant’s birth and are characterized by gentle
touches, sniffing and grooming. As the infants grow older, at the age of around
6 months, other group members are also allowed to hold them and play with them
(van Lawick-Goodall 1968). This even includes adult males (see Fig. 1).
Chimpanzees exhibit towards infants in their midst an extreme tolerance afforded
to no other age-sex class. Infants are allowed to climb over adults, to jump on their
shoulders, to steal their food or tools and even to interfere during mating.
Furthermore, it is not uncommon to observe adult males share their food with
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infants that sit next to them while they are eating (Bennett 1996, cited in Reynolds
2005; de Waal 1982; Goodall 1971, 1986; Hirata and Celli 2003; Inoue-Nakamura
and Matsuzawa 1997). In sum, infants are above the law.
Body size and proportions, vocal and motor behaviour, as well as distinctive
infantile characteristics such as bright faces, protruding foreheads, large eyes and
their typical white tail tufts (see Fig. 2) make a chimpanzee infant a special
stimulus. Generally, these stimulus dimensions are argued to elicit care, attention
and protection as well as to inhibit aggressive behaviour in mothers and especially
in other group members (Alley 1980, for a review). Interestingly, the white tail tuft
of chimpanzee infants becomes conspicuous exactly at the time, with 6 months,
when infants leave their mothers and start to get into contact with other group
members, sometimes annoying them as we have seen (van Lawick-Goodall 1968).
Such contacts often lead to play bouts including tickling and wrestling between
infants and other group members and are characterized by the same tolerance as
mentioned above. Several researchers suggested that chimpanzees self-handicap
during play with younger play mates seemingly adjusting their behaviour to the still
limited capacities of the younger partner (Goodall 1986; Hayaki 1985; Mendoza-
Granados and Sommer 1995). Flack et al. (2004) could actually show that
chimpanzees do take into account the other’s capacities and do exercise self-
handicapping by lowering their play intensity the greater the age difference between
Fig. 1 An adult male
chimpanzee plays with a
6 months old infant. The infant
shows a typical play face with
laughter
Fig. 2 Six months old infant
with white tail tuft (black arrow)
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them and their play partner. Furthermore, it seems that older play partners increase
their play signalling during play bouts that occurred in proximity to the mothers,
especially young ones, to emphasize that the interaction between them is friendly
and intervention or punishment is not necessary (Flack and de Waal 2002; Jeannotte
1996).
Despite the almost unlimited tolerance infants normally enjoy, it may happen that
they become victims of aggression. Such highly dramatic incidents provide us with
valuable insights into the nature of chimpanzees’ expectation of how to treat infants.
De Waal (1982) reports an anecdote in which a 3 year old infant happened to stay in
the way of a highly aroused bluffing male and was picked up and swung against a
wall by him. Bluffing adult males sometimes lose all of their social inhibitions and
may regard any object as good enough to underscore their impressive displays (de
Waal 1996; Goodall 1971). Interestingly, this incident provoked massive vocal
protests (‘‘waa’’ barking) from several adult females. Goodall (1971) reports a
similar anecdote from the wild in which an old male approached the victimized
infant, picked him up and took care of it until his mother could finally join her
infant.
Aggression towards infants can also have lethal consequences as in the case of
infanticide. So far, there is evidence of about 35 observed or inferred infanticides
including inter- as well as intra-community killings from 7 different chimpanzee
communities that have been observed for more than 2 decades (Murray et al. 2007;
see also Townsend 2007). Since chimpanzees are a highly territorial species and
engage in coalitional killing of neighbours (Wrangham 1999), infanticide between
communities is not as puzzling as intra-community infanticide, which is in virtually
all cases performed by non-kin of both sexes (Goodall 1977; Townsend 2007).
Generally, the adaptive significance of infanticide is still poorly understood because
of its rarity and variability (Hiraiwa-Hasegawa and Hasegawa 1994; Murray et al.
2007). However, chimpanzee infanticidal behaviour is very selective since not every
infant in a group faces the same risk of being killed (Hamai et al. 1992). Murray
et al. (2007) report that within the Kasekala community of Gombe, 112 newborns
were counted between 1964 and 2005 and yet only 5 of these infants became victims
of intra-community infanticide. This suggests that chimpanzees do not kill infants
out of a general aggressiveness towards them (van Schaik 2000).
But how can the presence of an evolutionary precursor of a social norm not to
harm infants be reconciled with the occurrence of intra-community infanticide
performed by non-kin in chimpanzee communities? In the same way as in humans:
Social norms reflect the interest of society (e.g. a trustworthy social environment),
which may be at odds with those of particular individuals (e.g. paternity certainty).
The fact that bad things happen does not imply that social norms against them do
not existent. On the contrary, social norms exist because bad things happen. We
must not forget that natural selection favours individuals that are highly adaptable in
their behaviour and thus will show strategic and tactic behavioural responses
towards external as well as internal circumstances (Fuentes 1999; Sommer 2000).
Especially nonhuman primates exhibit such complexity in their behaviour (Fuentes
1999) and chimpanzees, like humans, are most pronounced in this regard (Boesch
2009; Wrangham et al. 1994). Thus, behaviours such as tolerance towards infants
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and severe aggression against them are not mutually exclusive behavioural
strategies but—depending on specific individual and/or socio-ecological circum-
stances—alternative strategies in nonhuman primates (Blaffer Hrdy 1979; van
Schaik 2000), as well as in humans (Bethea 1999; Daly and Wilson 1988; Gilbert
et al. 2009; Hatters Friedman and Resnick 2007). In other words, infanticide is not
an all-or-none phenomenon but may or may not occur under the appropriate
conditions (van Schaik 2000). Tolerance of infants is therefore most probably a
matter of degree. In the case of male-led infanticide, tolerance of infants may
decrease as the male’s paternity becomes more and more uncertain. This in turn
increases the risk of lethal aggression towards a female’s infant (van Schaik et al.
2004). In chimpanzees (as well as in other animals), infants that are likely to be
sired by stranger males may therefore face the highest risk of lethal aggression
(Hamai et al. 1992; Hiraiwa-Hasegawa and Hasegawa 1994; Kawanaka 1981;
Nishida and Kawanaka 1985; Norikoshi 1982; Takahata 1985). In the case of
female-led infanticide, tolerance of other females’ infants may decrease as the
competition between females for resources increases (Townsend 2007), as they
compete for good foraging areas which may be limited (Pusey et al. 1997).
There is no need to discuss here any further the various proposed adaptive or non-
adaptive explanations for infanticide in chimpanzees in detail. Instead, we
concentrate on what is most important for our hypothesis, namely the anecdotal
evidence of bystander reactions towards such incidents. Researchers that happened
to witness infanticide report massive reactions from male as well as female
bystanders, including vocal protests such as ‘‘waa’’ barking, persistent screaming,
highly aroused individuals and even risky behaviour such as interventions and/or
coalitionary defence of the mother-infant pair (Goodall 1977; Hamai et al. 1992;
Murray et al. 2007; Sakamaki et al. 2001; Townsend 2007). However, the problem
with such incidents is that they not only occur infrequently but also unexpectedly
and are highly chaotic by nature. This makes it very difficult for observers to keep
track of every single individual and to report its distinct reactions. Only more
systematic evidence of bystander reactions in the context of severe aggression
against infants will allow us to distinguish whether such behaviours are indeed the
result of a violation of an expectation about how to treat infants or whether there are
alternative explanations for such behaviours. Furthermore, we have to show that
completely uninvolved bystanders react towards severe aggression against infants,
for this would constitute the most unequivocal evidence for the existence of social
expectations of how to treat infants in chimpanzees. This is only achieved with the
help of well-controlled experiments, as we will detail below.
In what follows, we first propose a preliminary theoretical framework that allows
us to decide whether a specific behavioural regularity observed in chimpanzees is
merely statistical, or whether it might qualify as an evolutionary precursor of a
social norm, as such, and hence might have the function to prescribe behaviour.
Then, we propose a preliminary gradient from quasi social norms to collective
social norms, drawing on the example of appropriate social interactions with infants.
For that, we assume that specific psychological mechanisms that evoke tolerance
and inhibit aggressiveness towards infants constitute an important biological
foundation upon which humans, with their elaborate cognitive capacities, ultimately
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developed institutionalized norms that prescribe appropriate behaviour towards
infants. This means that in modern, large-scale societies this social norm became
explicitly formulated in ethical as well as in legal codes and that perpetrators are
officially prosecuted, condemned and sent to prison. Finally, we will discuss
possible experiments in chimpanzees to test our framework.
How to distinguish between statistical behavioural regularities and different
evolutionary precursors of human social norms?
Examples abound of chimpanzee behaviours that may be of interest to others in
their group. Chimpanzees occasionally share food with each other and regularly
groom each other. Males regularly hunt and patrol the boundaries of their territory
and chimpanzee females everywhere are very caring mothers. These behaviours are
acquired under strong genetic influences or largely through social learning, or some
combination.
However, so far, there seem to be no reports of bystander reactions when
individuals fail to comply with such behavioural regularities. Therefore, we propose
to categorize behavioural patterns that regularly occur in a social group but upon
violation provoke no bystander reactions as statistical behavioural regularities. We
clearly separate them from those behavioural regularities that, upon violation,
provoke reactions from bystanders and as such might constitute an evolutionary
precursor of a social norm, as such. As shown above, there are situations in which
chimpanzees are sensitive to how other group members behave and thus do react to
such incidents. Therefore, as discussed above, the occurrence and nature of bystander
reactions towards an individual that shows deviant behaviour constitute a crucial
feature to distinguish behavioural regularities that are merely statistical from such that
might be ‘‘normative’’. Table 2 illustrates this distinction and a preliminary gradient
from quasi social norms to collective social norms such as humans do have them.
Throughout the primate order (and well beyond it), we can observe the regularly
occurring behavioural pattern of generalized tolerance towards infants. This
tolerance together with an inhibition of aggression is largely conditioned by a
genetic disposition and mediated through the summed stimulus value of specific
infantile characteristics. In contrast to violating a mere statistical behavioural
regularity, a serious violation of tolerance towards infants almost invariably
produces vehement reactions from bystanders as we have seen. Here, we examine in
more detail how such reactions might be explained, and offer three possible
interpretations, from purely mechanistic to fully moral.
(1) Quasi social norm: It might be that bystander reactions are simply caused by
specific cues such as the persistent high-pitched screams emitted by the victimized
infant or by the frenzied screams emitted by its mother, the combination of both or
by any other cues. Since there is an inherent emotional linkage between the
individuals of a social group (Preston and de Waal 2002) the distress of the infant
and that of its mother easily spreads to other animals in the group. Although
bystander reactions that are simply triggered by specific cues may appear moral to
the outside observer, they are not. These reactions are only moral from a functional
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perspective, hence the term quasi social norm. Furthermore, individuals that are
observed to attack the perpetrator during such incidents might only follow a simple
strategy (e.g. Marsh 2002) such as ‘‘when an infant screams blue murder, then attack
(if hierarchically possible) the individual that is closest to it’’. In short, they only
follow a simple strategy that is activated under specific social circumstances and
adhere to it no matter what initially caused the infant’s screaming.
Since incidents with a high intensity of aggressive arousal have a strong social
facilitative effect in nonhuman primates (Hall 1964) other group members are
immediately brought on to the scene harassing the perpetrator. Such a scenario
might be erroneously interpreted as a collective effort to ‘‘punish’’ the perpetrator.
Bystander reactions that can be best explained this way probably do not reflect
violated social expectations about the appropriate behaviour towards infants and
hence most likely do also not involve emotions comparable to indignation on the
part of the bystander towards the perpetrator. Thus, bystanders in this category
probably do not possess any specific inference on how the distress of an infant and
the behaviour of a perpetrator are linked together and thus are not able to perceive
harming infants as a norm violation per se. Note, however, that this interpretation
relies on assuming the existence of some automatic reactions, such as the emotional
linkage among group members and thus strong social facilitation of aggression.
These assumptions need not be parsimonious.
(2) Proto social norm: If bystander reactions cannot be explained by simple
stimulus–response mechanisms, then it might be that bystanders respond to the
Table 2 Key features indicative of the presence of social norms (and their precursors), as such, rather
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A preliminary gradient from quasi social norms to collective social norms is proposed
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specific context namely that ‘‘an individual harms an infant’’. In short, they
respond to the norm violation per se. In this case, bystander reactions most likely
reflect violated social expectations, and therefore their reactions might also involve
emotions comparable to indignation in humans, which in our species is often the
driving force to punish wrongdoers. The step from a quasi social norm to a proto
social norm whose violation per se produces distinct reactions from bystanders
most likely necessitates the capacity to exhibit some empathetic competence,
because this would enable bystanders to understand the mistreated infant’s and its
mother’s distress to some extent and also its cause. To date, it seems that apes but
probably not monkeys exhibit empathetic competence because monkeys seem to
lack the capacity to attribute mental states to others (Cheney and Seyfarth 1990;
Povinelli et al. 1991; Tomasello and Call 1997). Accordingly, macaque mothers
fail to appreciate their infants’ distress after an aggression and display no concern
for their infants’ need for comfort (Schino et al. 2004). As discussed above,
chimpanzees are argued to be capable of some cognitive processing of others
emotional states that exceeds mere emotional contagion (Koski and Sterck 2009a;
Parr 2001). It therefore seems reasonable to argue that chimpanzees’ bystander
reactions towards severe aggression against infants might stem from the perception
of a norm violation per se rather than merely from the perception of specific cues
or from a simple mirroring process of perceived distress in other group members.
With some empathetic capacities in place individuals potentially also respond in
more differentiated ways to situations in which an infant is screaming than when
their responses are only stimulus driven because empathetic capacities probably
enable individuals to draw more accurate inferences on what caused the infant’s
misery. In other words, some empathetic competence enables individuals to
recognize a social event as having a ‘‘moral’’ valence (Vetlesen 1994). Admittedly,
it may be difficult to draw a clear distinction between a quasi social norm and a
proto social norm since the development from one to the other is most likely a
gradual one, since it includes empathetic (and thereby cognitive) capacities that
themselves are argued to have emerged gradually during evolution (de Waal 2008;
Preston and de Waal 2002).
(3) Collective social norm: Humans exhibit the same generalized tolerance
towards infants as other animals. However, in addition to psychological mecha-
nisms evoking tolerance towards infants, humans are also able to reason that infants
are completely defenceless and therefore highly vulnerable creatures. To some of us
infants also represent a symbol of innocence (Cross 2004). Additionally, our
enhanced cognitive abilities enable us to imagine which impact (e.g. mental and
behavioural disorders) maltreatment can have on the infant’s future life (Heim and
Nemeroff 2001). Such elaborate concepts of infants certainly bolster our perception
of infants as subjects of special treatment and certainly enhance our psychological
mechanisms evoking tolerance and inhibition of aggression towards them.
Furthermore, our ability to empathize at very complex levels, which is often
referred to as cognitive empathy (Commons and Wolfsont 2002; Hoffman 2000),
enables us to represent fully and accurately the emotional state of a maltreated
infant and that of its mother. In short, humans are endowed with advanced
empathetic and cognitive abilities, which enable us to grasp the full extent and far-
Evolutionary precursors of social norms in chimpanzees 17
123
reaching consequences of child abuse, which in turn increases our reaction of
indignation towards child molesters.
Importantly, in humans indignation is not only communicated on a behavioural
but also on a linguistic level. This means that with the advent of linguistic
capacities, humans became able to communicate among each other about the
deviant behaviour of others and articulate their indignation towards it, finally
labelling deviant behaviours as something ‘‘wrong’’. Perhaps the major consequence
of language in the context of morality is that it can create a consensus among group
members concerning a fully fledged moral system composed of abstract ethical
concepts of right and wrong. The emergence of many uniquely human cognitive
capacities including language and active teaching are tightly linked to and follow
from shared intentionality, both phylogenetically and ontogenetically (Tomasello
et al. 2005). It seems that this capacity not only plays a crucial role in how humans
share information about their cultural world with each other but also how humans
share emotions (which are argued to be relevant for moral behaviour) with each
other. Shared intentionality is a suite of cognitive skills, i.e. the understanding of
other’s psychological states, and of motivational skills, i.e. the strong desire to share
them (Tomasello and Carpenter 2007).
Chimpanzees do to some extent understand the psychological states of their
conspecifics as we have seen but they seem not to go beyond this in that they
attempt to share them. Consequently, chimpanzees might experience ‘‘indignation’’
by the sight of severe aggression against infants in a fairly individualistic way since
they are not able to form a ‘‘common psychological ground’’ (Tomasello and
Carpenter 2007), namely a shared state of indignation towards harming infants. In
analogy to shared intentionality, shared indignation goes beyond the simultaneous
experience of indignation by different individuals but rather includes the awareness
that ‘‘we collectively experience the same emotions to this specific social event’’,
which in turn can lead to collective protest and condemnation of the perpetrator.
This exemplifies the collective character of a human social norm. It is this
collectivity upon which the viability and the enforceability of a social norm
ultimately rest on and which on current evidence appears to be absent in
chimpanzees. Further below, we will resume the importance of shared intentionality
and the collectivity enabled by it.
Third-party punishment is another feature of human social norms that deserve
further discussion because it is considered to be a critical characteristic of human
social norms (Fehr and Fischbacher 2002). As we have discussed earlier in this
paper, except for the alpha male and on rare occasions also other group members,
chimpanzees, unlike humans, do not readily impose punishment on those who
transgress against others. There might be several reasons for that. First, as proposed
for humans, the risk of retaliation might limit the extent to which chimpanzees
punish transgressions against others. In chimpanzees, interference in an ongoing
conflict can provoke retaliation from aggressors (Goodall 1971, 1986). Second,
redirected aggression after an original conflict, known to occur in chimpanzees
(Koski et al. 2007), might also limit the extent to which bystanders adopt a
prominent role during and after conflicts. This especially might concern female
bystanders whose physical strength is inferior to that of a male (Finch 1943), despite
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the moderate sexual dimorphism in chimpanzees (Leigh and Shea 1995; Pusey et al.
2005). Third, although chimpanzees live in permanent social groups, they exhibit a
fission–fusion social structure (Goodall 1986), which means that individuals of the
same group spend their time alone in the forest or associate in subgroups which may
vary in composition over hours and days (Reynolds 2005; Williams et al. 2002).
Such a social structure might reduce the chance that bystanders, willing to punish,
detect a possible norm violation.
The near-absence of third-party punishment in chimpanzees must be weighed
against the evidence for humans. A recent cross-cultural study suggests that third-
party punishment is not essential for norm enforcement. In small-scale societies of
hunter-gatherers, second-party punishment seems to be sufficient to guarantee norm
adherence (Marlowe 2009; Marlowe et al. 2008; but see Wiessner 2009). The
authors argue that only in large and complex societies, characterized by an increased
anonymity, does deviation from norms become more tempting and more difficult to
monitor. Thus, third-party punishment is not a human universal and constitutes a
trait that only becomes essential under specific conditions. In modern societies,
third-party punishment therefore became formalized involving police, courts and
prisons. Additionally, recent studies suggested that the fear of retaliation and its
associated costs might limit the willingness of bystanders to punish (Denant-
Boemont et al. 2007; Janssen and Bushman 2008). Thus, although the presence of
third-party punishment in experiments serves to demonstrate the presence of
specific social norms (Fehr and Fischbacher 2002), its absence does not
automatically imply an absence of such social norms (or their precursors). Indeed,
focusing exclusively on the explicit meting out of third-party punishment might
result in overlooking more subtle behavioural patterns from which the presence of
social norms (or their precursors) can also be inferred. Thus, the position of
chimpanzees on the proposed continuum depicted in Table 2 remains undetermined.
Another way to guarantee the maintenance of social norms than through
punishment is that individuals instruct, i.e. actively teach their offspring what is
considered appropriate and inappropriate behaviour in the group. In humans,
children learn what they are thought through imitation and internalization (Rakoczy
et al. 2008; Tomasello et al. 1993) and human communication, with its ostensive
signals, is argued to have an amplifying effect on social learning processes and
enables them to be even more fast and effective (Cisbra and Gergely 2009). Since
only enculturated chimpanzees are able to acquire rudimentary language systems
(Rumbaugh et al. 2003; Savage-Rumbaugh et al. 1998)—using them predominant-
ely in imperative rather than in declarative and informative modes—and since there
is only very limited evidence for active teaching in chimpanzees (Boesch 1991), it is
unlikely that any potential evolutionary precursor of a social norm in this species is
transmitted via active teaching. It is important to note here that, provided that there
is a strong genetic component underlying a social norm (or its precursor), i.e. it most
likely is universal (see Table 1), active teaching and language are not necessarily
required to acquire and maintain it. These capacities most likely only became so
important in humans because we have to acquire from time of birth to adulthood
relevant cultural knowledge, including a variety of often complex cultural social
norms, to become socially accepted members of the cultural world (Cisbra and
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Gergely 2009). Thus, the presence of an evolutionary precursor of a universal social
norm in chimpanzees is not refuted by the near-absence of third-party punishment
and active instructions on appropriate behaviour.
In conclusion, evidence available so far suggests that chimpanzees do not reach
the level of collective social norms, i.e. norms to which all members of a group are
committed and know together that they are committed because the absence of
shared intentionality constrains them to do so. This is relevant, for it means that
chimpanzees lack ‘‘truly intersubjective sharing’’ and hence the ability to create the
aforementioned ‘‘common psychological ground’’ which would enable them to
engage in collaborative activities with shared goals such as creating norm-
maintaining social institutions (Tomasello and Carpenter 2007). No other animal
species, except humans, create social institutions with accompanying social norms.
Again, this exemplifies the collective and hence deeply social character of human
social norms whether they are cultural or universal. However, from this does not
follow that chimpanzees cannot form social expectations about the way in which
others should be treated and react accordingly upon their violation. The challenge
that we face now is how to measure these expectations. Assuming that the
evolutionary transition from amoral to moral behaviour occurred gradually (Killen
and de Waal 2000), chimpanzees might not only perform at the amoral end of this
transition. Indeed, they might possess proto social norms.
Testing the theoretical framework
We have outlined the hypothesis that severe aggression against infants could
constitute a norm violation in chimpanzees. In the following, we would like to
propose experimental paradigms to test this hypothesis. For obvious ethical reasons,
we cannot experimentally induce severe aggression against infants in a chimpanzee
community to investigate the animals’ reactions towards such behaviour. Hamlin
et al. (2007) successfully studied preverbal human infants’ expectations of others’
helping behaviour by measuring how long they looked at unknown individuals that
either actively helped or hindered another unknown individual. This experiment was
based on a violation of expectation paradigm that assessed infant’s social
expectations via their looking duration, taking advantage of the fact that infants
tend to look longer at unexpected events (Kuhlmeier et al. 2003; Wang et al. 2004;
Woodward 1998). Interestingly, the same phenomenon is also known in nonhuman
primates, and has been exploited to investigate their social (Bergman et al. 2003;
Burkart 2004; Cheney and Seyfarth 1999; for chimpanzees see Slocombe et al.
2009) as well as physical knowledge (for chimpanzees see Cacchione and Krist
2004; Santos and Hauser 2002). We think that looking duration measurements can
also be exploited to study the presence of evolutionary precursors of social norms
and their underlying social expectations in chimpanzees. We therefore suggest to
expose chimpanzees to different videos (of unfamiliar chimpanzees) with variable
emotional charge, including scenes of lethal aggression towards unfamiliar infants
(i.e. infanticide), and to monitor their respective looking durations as well as various
behavioural and physiological reactions, both of which can be used as reliable
20 C. Rudolf von Rohr et al.
123
indicators of negative emotional arousal. Since nonhuman primates are nonverbal
their possible social expectations have to be read from their behaviours and their
possible emotional states from their behaviours as well as physiology. Otherwise,
there is no possibility to inquire them at least not until some fundamentally different
approach is developed.
Behavioural signs of negative emotional arousal include increased levels of
yawning, of locomotory unrest (i.e. walking around) and of self-directed behaviour
such as scratching (Aureli and van Schaik 1991; Troisi 2002). Correspondingly,
aggressive behaviours directed at the television screen showing the videos also offer
us valuable information about the animals’ emotional state. Physiological signs of
negative emotional arousal comprise decreased skin temperature and/or increased
tympanic temperature (Parr 2001; Parr and Hopkins 2000) and are, as already
mentioned earlier in this paper, known correlates of negative emotional arousal in
humans. We predict two possible outcomes for the proposed experiments: (a)
Chimpanzees look longer at videos including scenes of severe aggression against
infants2 and show higher levels of emotional arousal during such scenes or (b)
chimpanzees show no specific reactions towards infanticidal scenes.
If we find (a) this would suggest the presence of at least a quasi social norm in
chimpanzees. Additionally, if we can show that chimpanzees look longer at and
react more strongly to scenes in which an infant is harmed by a conspecific
compared to scenes in which an infant is merely harmed by a physical accident, then
their reactions can be definitely ascribed to a perceived norm violation per se. A
control condition of this kind is crucial when investigating a potential sensitivity
towards harm-related violations in chimpanzees: for both events can potentially
elicit distinct reactions in bystanders. However, only the former event elicits
indignation in bystanders whereas the latter elicits compassion. Accordingly,
preschool children consider events involving (moral) harm caused by others
(pushing a child off the swing) as more wrong than harm caused by the self (a child
jumping off the swing and getting hurt)—even when the consequences of harm
caused by the self are depicted as more severe (Tisak 1993). Interestingly, in
humans, each of these contexts appear to activate different regions in the brain
(Moll et al. 2005). Furthermore, if we can also exclude the possibility that the
increased looking durations and emotional arousal during infanticide are not caused
by alternative stimuli such as for example the presence of infants, frantic movement,
screaming and the presence of unfamiliar males, then this would lend strong support
to the presence of a proto social norm in chimpanzees.
However, if we find (b) there are two possibilities to consider: either (i)
chimpanzees do not perceive severe aggression against infants as a norm violation
and thus have no social expectations about the appropriate treatment of infants, or
(ii) social norms might only be deployed towards group members and therefore
chimpanzees ignore the mistreatment of unfamiliar infants by unfamiliar conspe-
cifics. Social norms are thought to emerge through within-group social interactions
2 To eliminate the possibility that the animals’ longer looking durations for videos including severe
aggression against infants do not merely express surprise, the animals under investigation should be
familiar with such incidents. Furthermore, the content of the different videos is to be chosen such that
surprise can be excluded as an alternative explanation for the animals’ looking behaviour.
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(Ellikson 2001), and hence are likely to apply only to in-group members (Bowles
and Gintis 2004). Since chimpanzees exhibit high within-group solidarity together
with high out-group hostility (Boesch 2009), the mistreatment of unfamiliar infants
might indeed have no effect on other chimpanzees. However, if a social norm is
universal such in-group versus out-group distinctions are not expected or at least to
become less pronounced. Consequently, bystanders are expected to be sensitive to
harm-related violations that concern out-group members as well. On the contrary,
violations of cultural social norms are expected to provoke strong reactions only in
bystanders who share the cultural social norms of the victim, but not in those who
do not share them.
To distinguish between (i) and (ii) one could conduct follow-up experiments with
videos that would depict scenes of severe aggression against infants from their own
group. Such incidents need not be induced experimentally since they occur
naturally, yet rarely. If chimpanzees still do not react, this would strongly suggest
the absence of any expectations concerning the appropriate behaviour towards
infants. However, if chimpanzees clearly react towards severe aggression against
unfamiliar infants per se, despite being completely uninvolved bystanders, this
would underscore that chimpanzees indeed might form strong social expectations
about the adequate behaviour towards infants, suggesting the presence of a proto
social norm in this species. Thus, if chimpanzees differentially evaluate social
events as ‘‘disinterested’’ bystanders then this can be regarded as a necessary
foundation of any developing moral system. If this were to be found, chimpanzees
would fulfil a crucial component of genuine moral behaviour.
Conclusion
Chimpanzees possess many parallels with humans in the cognitive as well as in the
behavioural domain. Like humans, chimpanzees exhibit a community life in which
individuals repeatedly interact with each other on a long-term basis and in which
harmony and stability plays a central role. We therefore think that chimpanzees are
an excellent species in which to study evolutionary precursors of human social
norms. In this paper, we focused on those related to harm and aimed at exploring
their evolutionary precursors in chimpanzees.
Social norms entail the existence of social expectations. Consequently,
individuals not only form expectations about how they themselves would like to
be treated, i.e. personal expectations, but most importantly also about how others
should to be treated, i.e. social expectations. There is ample evidence showing that
chimpanzees possess expectations about the behaviour of others towards them-
selves. They, thus, minimally possess what we term ‘‘personal norms’’. However, do
they, like humans, also form social expectations? In humans, behavioural patterns
that do not fulfil these expectations almost always ensue negative reactions, not only
in the victim, but also in uninvolved bystanders. Negative reactions from such
‘‘disinterested’’ bystanders can be regarded as pertaining to the realm of moral
behaviour. One way to test possible candidates of evolutionary precursors of social
norms in chimpanzees and the social expectations that might underlie them is to
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assume the existence of a certain social expectation and then to violate it. Based on
the fact that chimpanzee infants enjoy almost unlimited tolerance and hence seem to
occupy a special status within their groups, we have proposed that tolerance towards
infants could constitute a possible universal social norm in chimpanzees, and argued
that severe aggression against them might violate chimpanzees’ social expectation
about how to treat infants. We also proposed a preliminary theoretical framework to
decide whether the extreme tolerance, which is afforded to chimpanzee infants,
constitutes only a statistical behavioural regularity or whether it constitutes an
evolutionary precursor of a norm, as such. Finally, we proposed experimental
paradigms to test this. As discussed, a fully-fledged moral system including
collective social norms and abstract principles of right and wrong is beyond the
capacities of chimpanzees. However, if chimpanzees differentially evaluate social
events as ‘‘disinterested’’ bystanders then this can be regarded as an important step
from amoral towards moral behaviour, especially in social contexts related to harm.
Although this paper focused exclusively on chimpanzees, other animals (e.g.
social canids, elephants), whose natural history resembles that of humans in various
aspects (division of labour, systematic food-sharing, shared care of young and
impaired individuals), should also be considered when discussing the evolution of
moral behaviour (Bekoff 2001, 2004). Thus, the question whether chimpanzees or
‘‘any animal whatever, endowed with well-marked social instincts’’ as Darwin
(1871/1982) put it, form social expectations about how others, especially infants,
should be treated has great potential, and gives us important insights into the
presence of specific social norms in humans and furthermore is highly relevant for
the understanding of the evolution of moral behaviour.
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